The diagnosis of neurological symptoms in patients with systemic lupus erythematosus (SLE) is often challenging, in part because they sometimes mimic features of multiple sclerosis (MS). Herein we report a case of a young female who presented with relapsing-remitting symptoms of unilateral visual loss and motor aphasia. Additionally, radiological findings revealed multiple white matter lesions on her brain that led to an initial diagnosis of MS based on the established diagnostic criteria. However, she was eventually diagnosed with neuropsychiatric SLE (NPSLE) presenting with extracranial internal carotid artery (ICA) occlusion. Her ICA occlusion had not been detected for 2 months until she underwent magnetic resonance angiography. Although exact underlying pathological mechanisms are unclear, both the ICA occlusion and MS-like brain white matter lesions could be attributed to SLE. This case demonstrated that both of these lesions can coexist in the same patient, suggesting that NPSLE with ICA occlusion can be a potential mimicker of MS, and vice versa. Care must be paid to avoid delay in the diagnosis.
Introduction
The diagnosis of neurological symptoms in patients with systemic lupus erythematosus (SLE) is often challenging [1, 2] because the SLE sometimes mimics multiple sclerosis (MS) in their clinical and radiological features [3] . Herein we report a case of a young female who was initially suspected of having MS based on the established diagnostic criteria; however, she was eventually diagnosed with neuropsychiatric SLE (NPSLE) presenting with extracranial internal carotid artery (ICA) occlusion.
Case Presentation
A 37-year-old female with 1 child and no history of abortion presented with an acuteonset of decreased vision in her right eye (first attack). A brain magnetic resonance imaging (MRI) performed 4 weeks later revealed no abnormal findings, and the visual symptoms partially remitted within 1 month.
Seven months later, she presented with a symptom of acute-onset motor aphasia (second attack). She did not complain of other symptoms such as hemiparesis, dysarthria, head/neck pain, fever, dizziness, or fatigue. A second brain MRI revealed multiple white matter lesions on the right hemisphere of her brain (Fig. 1a) , while there were no hyperintensity lesions on diffusion-weighted imaging. A spinal MRI and a contrast-enhanced brain MRI revealed no abnormal findings. Combined with the relapsing-remitting neurological attacks (visual decrease and aphasia) and the compatible white matter lesions on MRI, she had been at first suspected of MS. At this point, MR angiography was not yet performed because of the initial diagnosis.
However, although the clinical presentation of this case had 2 or more attacks and 1 objective clinical lesion, it was controversial if dissemination in space was surely demonstrated (Fig. 1a, b) . So, according to the 2010 McDonald criteria [4] , it was difficult to make a diagnosis of MS.
In addition, further laboratory testing revealed inconsistency with the diagnosis of MS: significantly elevated levels of anti-nuclear and anti-double strand DNA antibodies, lowered levels of C3/C4 complements, and decreased white blood cell count. Taken together, these symptoms met the American College of Rheumatology (ACR) SLE criteria, 2012 (meeting 3 of the 11 ACR criteria, 1997) [5] . Her renal function was normal as indicated by the absence of proteins in her urine. The C-reactive protein level was normal (0.03 mg/dL), and the erythrocyte sedimentation rate was slightly high (21 mm/h, normal <15 mm/h). Anticardiolipin IgG antibody, anticardiolipin/beta 2 glycoprotein inhibitor antibody, protein C, protein S, antineutrophil cytoplasmic antibody levels and routine coagulation tests (prothrombin time-international normalized ratio, activated partial thromboplastin time, and D-dimer) were all within normal limits. The lupus anticoagulant test, which was performed using the dilute Russell viper venom time method and the diluted activated partial thromboplastin time method, was negative. Her cerebrospinal fluid test was also normal with a cell count of 0/µL, a total protein count of 48 mg/dL, and negative oligoclonal bands.
These radiological and laboratory findings do not support the diagnosis of MS, and instead she was diagnosed with SLE and could be classified as having NPSLE according to the ACR classification criteria, 1999 [1, 2] . Although her clinical symptoms seemed to be confined to neurological ones, actually she had transient mild hair loss and an itchy scalp during the first and second attacks. These symptoms were resolved through treatment with topical lotion dexamethasone, and being missed in the diagnosis.
Her symptoms gradually resolved without the use of standard immunotherapy for SLE, which the patient refused to undergo. Two months after the onset of the second attack, MR angiography was performed for the first time and revealed signal loss in her right ICA (Fig.  1c, d ). An echogram of her CA revealed an occlusion in her right extracranial ICA immediately above its origin, with a gradual narrowing of the vessel's internal cavity (Fig. 1e) , suggesting that a thrombosis was the cause of ICA occlusion [6] . There were no abnormal findings in her brachiocephalic trunk and common carotid arteries that suggested Takayasu arteritis (TA). Taken together, she was eventually diagnosed with NPSLE accompanied with an ICA occlusion.
Discussion
We consider that SLE was the underlying cause of both ICA occlusion and MS-like lesions, which coexisted during the same clinical course. This suggests that NPSLE with ICA occlusion can be a mimicker of MS, and vice versa. In this case, detailed ICA evaluation was recommended to investigate potential vascular abnormalities. Although the exact time of occurrence of extracranial ICA occlusion is unclear, the delay in its diagnosis was approximately 2 months, which could have resulted in the poorer prognosis depending on the state of collateral blood flow. Additionally, this case did not seem to show any significant radiological and clinical red flags that suggested an alternative diagnosis to MS [3] , with the exception of the transient skin rash and hair loss that had been missed prior to the identification of ICA occlusion. Including the unilateral distribution of white matter lesions in the list of potential MS, red flags may help reduce the risk of future misdiagnosis.
The ICA occlusion observed in the present case should be attributed to the comorbid NPSLE, while the exact underlying mechanisms of ICA occlusion in this case are unclear. Several possible pathophysiological mechanisms could be raised, such as premature atherosclerosis, thrombosis, vasculopathy, emboli, dissection of the carotid artery, and antiphospholipid syndrome [1, 2, 4, 6-10]. There would have been atherosclerosis and thrombosis process following the chronic inflammation, and rarely, these pathological changes can result in ICA dissection [1, 8, 9] . The absence of significant pain in her neck or head does not exclude the possibility of an ICA dissection [9] . There was no evidence to support a diagnosis of antiphospholipid syndrome, which could potentially cause arterial stenosis or occlusion [4, 6, 10] . A similar previously reported case of SLE with ICA occlusion presented with positive antiphosphatidylserine/prothrombin antibodies [6] ; however, we could not evaluate these antibodies and cannot rule out their presence in the present case [10] . Although TA can rarely coexist with SLE [7] , we consider the diagnosis of TA unlikely because of its characteristic distribution of large arterial lesions and rare involvement of ICA. Furthermore, the patient had little clinical and laboratory signs of systemic inflammation, and there was no lesion found on the common carotid arteries and brachiocephalic trunk.
The white matter lesions can also be attributed to SLE pathology and may be related to the ICA occlusion. Indeed, the visual decrease, white matter lesions, and ICA occlusion were all observed on the ipsilateral side. However, it remains unclear how the ICA occlusion could have contributed to the white matter lesions. One possibility is that the ICA occlusion could have caused an artery-to-artery embolism or a hemodynamic hypoperfusion with an acute cerebral infarction, but there was no evidence of diffusion-weighted imaging hyperintense 
